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TI New pyridyl carbapenem compounds are antimicrobials useful against Gram-positive and negative microbes including 
penicillin-resistant Streptococcus pneumoniae and beta-lactamase negative ampicillin-resistant Haemophilus influenzae. 
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NOVELTY - Carbapenem derivatives with a pyridyl group (6-alkyl-7-oxo-3-pyridin-3-yl-1-azabicyclo(3.2.0)hept^2 

-ene-2-carboxylic acid and derivatives) and their salts are new. 
DETAILED DESCRIPTION - 3-Pyridyl carbapenem derivatives of formula (I) and their salts are new. 
R1 = 1-3C alkyl (optionally substituted by OH); 
r = H, or group hydrolysed in vivo to regenerate carboxy; 

Y = H, lower alkyl (optionally substituted by OH, lower alkoxy, lower alkylthio, lower alkylcarbonyl, lower 
alkylcarbonyloxy, lower alkoxycarbonyl, carboxy, halo, cyano, NR2R3, CONR2R3, CSNR2R3, OCONR2R3, 
S02NR2R3, NR2S02NR2R3 or NR2CONR2R3), OH, lower alkoxy, lower alkylthio, lower alkylcarbonyl, 
lower alkylcarbonyloxy, lower alkoxycarbonyl, carboxy, halo, cyano, NR2R3, CONR2R3, CSNR2R3, 
OCONR2R3, S02NR2R3, NR2S02NR2R3 or NR2CONR2R3 (where carboxy, hydroxy or amino groups are 
optionally protected); 
R2, R3 = H, optionally substituted lower alkyl or optionally substituted aryl; or 
NR2R3 = 3-7-membered heterocycle. 
ACTIVITY - Antibacterial; Virucide. No biological details given. 
MECHANISM OF ACTION - Renal dehydropeptidase-1 inhibitors. 

USE - (I) are oral antimicrobials (claimed) active against Gram positive and Gram negative microbes, particularly ones 
with resistance to beta -lactam antibacterials due to mutations in the penicillin binding protein, such as 
penicillin-resistant Streptococcus pneumoniae and beta-lactamase negative ampicillin-resistant Haemophilus 
influenzae. — 
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ADVANTAGE - (I) have high oral absorption and are very stable to renal dehydropeptidase-1 (DHP-1 or DHP-I). 

Dwg.O/0 

FS CPI 

FA AB; GI; DON 

MC CPI: B02-C; B06-D07; B14-A01; B14-A02; B14-D07C 



2 



English abstract 18—© 

=> RLE CAPLUS 

=>EWO2003089431/PN 

E3 1 — > WO200308943 1 /PN 

=>SE3 

L5 1 WO2003089431/PN (WO 200308943 1 /PN) 

=> D L5 ALL 

L5 ANSWER 1 OF 1 CAPLUS COPYRIGHT 2005 ACS on STN 
AN 2003:855928 CAPLUS «LOGINID::20051206» 
DN 139:337824 

ED Entered STN: 31 Oct 2003 

TI Preparation of novel carbapenem compounds as antibacterial agents 

EN Sunagawa, Makoto; Sasaki, Akira 

PA Sumitomo Pharmaceuticals Co., Ltd., Japan 

SO PCT Int. Appl., 40 pp. 

CODEN: PIXXD2 
DT Patent 
LA Japanese 
IC ICM C07D477-00 

ICS A61K031-4439; A61K031-455; A61K031-5377; A61P031-04 
CC 26-5 (Biomolecules and Their Synthetic Analogs) 

Section cross-reference(s): 1 
FAN.CNT 1 

PATENT NO. KIND DATE APPLICATION NO. DATE 



PI WO 2003089431 A1 20031030 WO 2003-JP4860 20030416 <— 

W: AE, AG, Al_ AM, AT, AU, AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, DZ, EC, 
EE, ES, FI, GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, 
MA, MD, MG, MK, MN, MW, MX, MZ, NI, NO, NZ, OM, PH, PU PT, RO, RU, SC. SD, SE, SG, SK, SL, TJ, TM, 
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, YU, ZA f ZM, ZW 
RW: GH, GM, KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW, AM, AZ, BY, KG, KZ, MD, RU, TJ, TM, AT, BE, BG, 

CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, IE, IT, LU, MC, NL, PT, RO, SE, SI, SK, TR, BF, BJ, CF, CG, 

CI, CM, GA, GN, GO, GW, ML, MR, NE, SN, TD, TG 
PRAI JP 2002-1 1 7479 A 2002041 9 

CLj^SS 

PATENT NO. CLASS PATENT FAMILY CLASSIFICATION CODES 



WO 2003089431 ICM C07D477-OO 

ICS A61K031-4439; A61K031-455; A61K031-5377; A61P031-04 
WO 2003089431 ECLA C07D477/14D <— 

OS MARPAT 139:337824 

AB Novel carbapenem compds. I (R = H, a group generating a carboxy group upon hydrolysis in vivo; R1 = alkyl, 
hydroxyalkyl; Y = H, alkyl, OH, alkoxy, alkylthio, etc.) and their pharmaceutical ly acceptable salts are prepared. It is 
intended to provide <SYM98>-lactam drugs having excellent antimicrobial activity against gram-pos. and gram-neg. 
bacteria over a wide range, in particular, Penicillin Resistant Streptococcus pneumoniae(PRSP) and influenzae 
acquired resistance to the existing <SYM98>-lactam drugs over a wide range in due to mutations in penicillin-binding 
proteins (PBP) such as <SYM98>-lactamase non-producing ampicillin resistant influenzae (BLNAR) which have been 
more frequently separated in recent years and cause serious clin. problems, and a high oral absorbability. 
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ST carbapenem deriv prepn antibacterial 
IT Antimicrobial agents 

Human 

Infection 

(preparation of carbapenem compds. as antibacterial agents) 
IT Lactams 

RU SPN (Synthetic preparation); THU (Therapeutic use); BIOL (Biological study); PREP (Preparation); USES (Uses) 
(preparation of carbapenem compds. as antibacterial agents) 
IT Influenza 

(preparation of carbapenem compds. as antibacterial agents against influenza bacterials) 
IT 1 1 22-62-9 1 9828-20-7, 2-Amino-5-acetylpyridine 53064-79-2, 
Pivaloyloxymethyl iodide 55676-22-7, 2-Chloro-5-acetylpyridine 
64370-42-9, Allyl glyoxalate 76855-69-1 1 0751 5-20-8 61 6233-62-6 
616233-77-3 

RU RCT (Reactant); RACT (Reactant or reagent) 

(preparation of carbapenem compds. as antibacterial agents) 
IT 616233-60-4P 616233-64-8P 616233-65-9P 61 6233-67-1 P 616233-70-6P 
61 6233-71 -7P 616233-73-9P 616233-74-0P 616233-76-2P 

RU RCT (Reactant); SPN (Synthetic preparation); PREP (Preparation); RACT (Reactant or reagent) 
(preparation of carbapenem compds. as antibacterial agents) 
IT 6 1 6233-63-7P 6 1 6233-68-2P 

RU SPN (Synthetic preparation); PREP (Preparation) 

(preparation of carbapenem compds. as antibacterial agents) 
IT 616233-61-5P 616233-66-0P 616233-69-3P 616233-72-8P 616233-75-1P 

RU SPN (Synthetic preparation); THU (Therapeutic use); BIOL (Biological study); PREP (Preparation); USES (Uses) 
(preparation of carbapenem compds. as antibacterial agents) 
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(57) Abstract: Novel carbapenem compounds represented by the fol- 
lowing general formula or pharmaceutically acceptable salts thereof: 
(A) It is intended to provide 0 -lactam drugs having excellent antimi- 
crobial activity against gram-positive and gram-negative bacteria over 
a wide range, in particular, Penicillin Resistant Streptococcus pneumo- 
/jwe(PRSP) and influenzae acquired resistance to the existing $ -lac- 
tam drugs over a wide range in due to mutations in penicillin-binding 
proteins (PBP) such as & -lactamase non-producing ampicillin resis- 
tant influenzae (BLNAR) which have been more frequently separated 
in recent years and cause serious clinical problems, and a high oral ab- 
sorbability. 
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14 
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^5 




C0 2 R 



/ ■ /V At -crt l~t 
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R 


A 
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ZD 
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26 


CH(OH) CH 3 


-CH 2 OCOt-Bu 
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27 
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28 
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29 
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32 
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33 
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34 
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36 


CH(OH) CHa 


-CH 2 OCOt-Bu 


lie 



WO 03/089431 



PCT/JP03/04860 



m7 







R 


A 


37 


CH(OH) CHs 


-CH 2 OCOt-Bu 


CONMe 2 


38 


CH(OH) CHs 


-CH 2 OCOtBu 
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ALOC : T})Jl'**iyjj/U#^/l>& 
5 t-Bu: tert -T'^/US 
DMF : itff-jUft/lsJxTS. K 
Me : ^ fvl^ 

TBDMS : t e r t -^/U S'JJyl'g 
THF : X h7t 

10 




(5R,6S)-6-[(lR)-l-fc Kadr^oi^-7k]-7-^-dry-3-t 0 j; SJi'-WAHL- 
15 TiFfcTv^n [3.2.0]^b-2-^^-2-*/V#^^V— M3 6mg)i: 2-3^/1' 
^^•ymi-hV ?-Ml7.1mg)£: 1> JJ 7^^7js^^^ y(3mg)^THF0.8 
ml(«U O'C}^^, 37^=^** 7^ y)s<7W&( 

0)(6. 6mg)»^fc 0 3 0^^^r^^(0. lmDtttl 5#jf#Lfc 0 
^fWLfcM^MU (5R,6S)-6-[(lR)-l-t KadrV^ 

20 y-3- 1° y T /U-l-Tif l?^* a [3. 2. 0]^7° h-2-^^-2-^;^ 

^m-r h y fAi(23mg)» 

1 H NMR (400MH z , D 2 0) 1. 16 (d, 3H, J=6. 4Hz) , 2. 98 (dd, 1H, J=17. 1Hz, 9. 9Hz) , 
3. 32 (dd, 1H, J=17. 1Hz, 8. 4Hz) , 3. 38-3. 41 (m, 1H) , 4. 09-4. 15 (m, 1H) , 
4. 16-4. 22 (m, 1H), 7..26(dd, 1H, J=8. 0Hz, 4. 9Hz), 7. 65 (d, 1H, J=8. 0Hz) , 
25 8.25(d, 1H, J=4.9Hz), 8. 32 (s, 1H) 
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20 




TV As (5R, 6S) -6- [ ( 1R) -1- fc K P * -1-Hr dp- y-3- 1° y $? y-z->( 

TWi/jru [3.2.0]^yh-2-^y-2-*/W^i/W-h(8mg)^e>±|BHi6 
5 ^JtlH^JlLT, (5R, 6S)-6-[(lR)-l-t Kn^iXai^]-7-^-^y-3-tf ]} *?y-3- 
>T /Wl-T-fir^^ P [3. 2. 0]^7° ^-oL^-tf/MfygH- h V $ J*.m.&'&tz'& > 

zn*mux)w(o. 5 rag) otcw, R-fbtr^P'f/i/^^^ 

10 ^!)*^*7A^pv h^77^-(^i^)fcrftSS{La(2,2-^^^7 s 

(5R,6S)-6-[(lR)-l-t Kp df->o^vi/]- 7-^^-3- 
fc° y i?y-3-/f;^-l-7ft , ^^ p [3. 2. h-2-^y-2-*/utfym ( 1 mg) £ 

1 H NMR (400MH z , CDC1 3 ) 1. 18 (s, 9H) , 1. 38 (d, 3H, J=6. 3Hz) , 3. 20-3. 35 (m, 3H) , 
15 4.26-4.32(m,lH), 4. 09-4. 15 (m, 1H), 4. 32-4. 38 (in, 1H) , 5. 77 (d, 1H, J=5. 5Hz) , 
5.87(d, lH,J=5.5Hz) 7.29-7.33 (m,lH), 7. 71-7. 75 (m, 1H), 8. 56-8. 59 (m, 2H) 




20 mm 1 1 mm?, t x r y a (sr, 6s) -6- [ (ir) -i- t k p * -3- [e- ( t k 

p ^-is* f-A) t° y v^-3-^ /U]-7-;t3r y-l-Tf* tfS'* P [3. 2. 0]^ h-2-^> 
-2-*A*$**sys— h J; *)mi&Mlbmm<D%mz£ «9 (5R,6S)-6-[(lR)-l-fc Kp 
df-^^]-3-[6-(fc Kp ^i/y. ^/W) If y v?;x-3— {jV\-l-lr* y-l-TW-s? 
p [3. 2. o]^y° b-2-^y-2-#/utfy&i- b y £ A&£#fc 0 
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'H NMR (400MHz, D 2 0) 1. 15 (d, 3H, J=6. 4Hz), 2. 97 (dd, 1H, J=17. 1Hz, 9. 9Hz) , 
3. 31 (dd, 1H, J=17. 1Hz, 8. 5Hz) , 3. 36-3. 41 (m, 1H) , 

3. 55-3. 62 (m, 2H) , 4. 07-4. 15 (m, 1H) , 4. 16-4. 24 (m, 1H) , 7. 31 (d, 1H, J=8. 2Hz) , 
7. 67 (dd, 1H, J=8. 2Hz, 2. 2Hz) , 8. 27 (d, 1H, J=2. 2Hz) 



IM4 




MMMl tmU^LXT V ^ (5R,6S)-6-[(lR)-l-t Kn=3r^^]-7-^y 
-3-tf ]) W-l-<< As-X-T-Wi/t n [3. 2. 0]^ b-2-^y-2-#frtf*>yU- b 
<t 9 (5R, 6S)-6-[ (1R)-1- 1 Kn ^^^-/U]-7-^-dr y-3-lf y *Jy-2-<4 ;V-\-7 
Wis? n [3. 2. 0]^y b-2-^y-2-%/U7$ymi- ^ U £^i££#fc 0 
'H NMR (400MHz, D 2 0) 1. 10(d,3H, J=6.4Hz), 2. 97 (dd, 1H, J=17. 1Hz, 9. 9Hz) , 

3. 24 (dd, 1H, J=17. 1Hz, 8. 5Hz) , 3. 33-3. 38 (m, 1H) , 4. 02-4. 09 (m, 1H) , 

4. 09-4. 15 (m, 1H) , 7. 05-7. 13 (m, 1H) , 7. 27 (d, 1H, J=8. OHz) , 7. 54-7. 62 (m, 1H) , 
8.17-8. 26 (m, 1H) 




iridic LT(5R,6S)-6-[(lR)-l-t Yu**y^jV]-l-s!r*y-3-\?)) & 

y-2-j/v-i-r-Wy? C2 [3. 2. o]^ h -2-^ y-2-% jvrsvm-r Y V t7J»m.£ 

<9 {{2,2-y*^-)V7v,<J J ;V)jr**y\*^,v (5R,6S)-6-[(lR)-l-t Ko^x 
^]-7-^"^r y-3-tfv» ^^-^/v-l-Tlf n [3. 2. 0]^ V-2-^y-2-t) 
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l H NMR (400MHz, CDC1 3 ) 1. 19(s,9H), 1. 37 (d, 3H, J=6. 3Hz) , 
3. 31 (dd, 1H, J=6. 3Hz, 3. OHz) , 3. 40 (dd, 1H, J=18. 6Hz, 10. OHz) , 
3. 47 (dd, 1H, J=18. 6Hz, 8. 9Hz) , 4. 26-4. 37 (m, 2H) , 5. 81 (d, 1H, J=5. 5Hz) , 
5.89(d, lH,J=5.5Hz) 7. 20-7. 25 (m, 1H) , 7. 55-7. 60 (m, 1H) , 7. 63-7. 71 (m, 1H) 
5 ,8. 55-8. 61 (m, 1H) 




m&w 1 1 mmz ltt v >v (5r, 6s) -3- (6-* no^u y-z-j m -6- 1 ur> -1- 

10 t KP^v^vv]-7-;t^y-l-T1f bV* p [3. 2. o]^7" h-2-^y-2-;&/u#> 

h <fc t) (5R, 6S)-3-(6-^ p o ^^-3— T/U)-6-[(lR)-l-t K» ^rvoi^- 
;U]-7-^y-l-T-f^ i/f n [3. 2. 0]^7° b-2-^i/-2-^/l^#y^ h JJ ^ A^ft 

l H NMR (400MHz, D 2 0) 1. 25 (d, 3H, J=6. 4Hz) , 3. 06 (dd, 1H, J=17. 1Hz, 9. 9Hz) , 
15 3.38(dd, 1H,J=17. lHz,8.4Hz), 3. 46-3. 51 (m, 1H) , 4. 16-4. 22 (m, 1H) , 

4. 22-4. 29 (ra, 1H) , 7. 39-7. 45 (m, 1H) , 7. 70-7. 82 (m, 1H) , 8. 22-8. 24 (m, 1H) 



mm 7 




20 MlfcM 2 t mffifc UT (5R, 6S)-3-(6-^ o n fc° V v ? V-3-l'/W)-6-[(lR)-l-k Kp 
dri/^;U]-7-^-^y-l-Tlf P [3. 2. 0]^ h -2-^.^-2- A h 

U £AS«fc 19 [ (2, f /V/d/V ^ t^-v'] ^ f ^ (5R,6S)-3-(6-^PP 
t?!J ^^-3--</V)-6-[(lR)-l-l; Kp^^f-/^]-7-^-^y-i-Tif f i/^ n 
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[3. 2. 0]^7 h-2-^S-2-$ h 

'H NMR (400MH z , CDClj) 1. 19 (s, 9H) , 1. 37 (d, 3H, J=6. 3Hz) , 3. 18-3. 33 (m, 3H) , 
4.26-4.39(m,2H), 5. 77 (d, 1H, J=5. 5Hz), 5. 88 (d, 1H, J=5. 5Hz) 7. 30-7. 36 (m, 1H) , 
7. 68-7. 74 (m, 1H) , 8. 34-8. 36 (m, 1H) 



mmm8 




mWMltmmZ-LXTy/l' (5R,6S)-6-[(lR)-l-t: KP=3r^5vl/|-3-{6-[(y?- 
/KT ^ / ) fc' ]j i^y-3-y(M-7-^y-l-Ti t P [3. 2. Oj^T 9 h 

-2-^^-2-^/^dr^l^-bJ; 1? (5R, 6S)-6-[(lR)-l-t Kp =*vo^Vl/l-3-{6-[ ( 

* f-jvr % yy i?y-3-j M-7-**y-i-TW*s? p [3. 2. 0]^ 

7 h-2-3iV-2-^/U^^^ h y A^^r#fc 0 

l H NMR (400MHz, D 2 0) 1. 21 (d, 3H, J=6. 4Hz) , 2.86(s,3H), 

3. 05 (dd, 1H, J=17. OHz, 9. 9Hz) , 3. 40 (dd, 1H, J=17. 0Hz, 8. 4Hz) , 3. 43-3. 49 (ra, 1H) , 

4. 14-4. 20 (m, 1H), 4. 20-4. 29 (m, 1H) , 7. 76-7. 88 (m, 2H), 8.45(s,lH) 



HWJ9 




mifo®l2 iTO^LT(5R,6S)-6-[(lR)-l-t Kp ^^^]-3-{6-[(^ fvKT 5; 
/) if y yH-7-^-=¥y-l-Tif p [3. 2. 0]^7° h-2-o: 

;/-2-#/i^>i£?- f y # Ait «fc 9 [ (2, 2-v^ ^/i^/p/ v * j-n* 

(5R,6S)-6-[(lR)-l-fc Kodr^^/V]-3-{6-[(^^T^y)*/V7i?=7V]t o y V 
y-S-JM-l-tty-l-TWi/t P [3. 2. 0]^ h-2-3i>-2-^;P7ifdr^U— h 
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'H NMR (400MHz, CDCI3) 1. 19(s,9H), 1. 37 (d, 3H, J=6. 3Hz), 
3. 04 (d, 3H, J=5. 1Hz) , 3. 20-3. 35 (m, 3H) , 4. 22-4. 34 (m, 1H) , 4. 34-4. 48 (m, 1H) , 
5.76(d, 1H, J=5.5Hz), 5. 88 (d, 1H, J=5. 5Hz) , 7.81 (dd, 1H, J=8. 1Hz, 2. 2Hz) , 7.97 
(br-s, 1H) , 8. 18 (dd, 1H, J=8. 1Hz, 0. 7Hz) , 8. 53 (dd, 1H, J=2. 2Hz, 0. 7Hz) 



mmm 1 o 




TV/V (5R,6S)-3-(6-{[(Ty/^=3r>')*^=/W]T^y} h'V Z?y-3-«( /V 
)-6-[(lR)-l-t Kn^r^^H-7-^y-l-Tif fc*v^ n [3. 2. 0]^:/ Y~2-^V 
-2-Jj;Vi?^yV- h (55. 6mg) fc&ft^ T V^(4ral) l^j$?U gilt (24rag) , 

h ]} Zf^-;V^, (0. 54ml) ,^PDlf7MJ7i 7 ^ (9. 5mg) 

^B^iutram#u/c 0 SW(o.iig)07K«(iomi)^n^rt^7Kji^W, e*=. 

fV^-^MCT$G#-Lf£ 0 tKI^W^^A^Pt h^77^-tXi!L 
(5R, 6S) -3- (6-T ^ / t° U ^-3--* /P) -6-[ (1R) -1- tKodf ^^vv] -7-^-^r V 
n [3. 2. 0]^ ~? Y-2-^V-2-t))\>i£V&r h y * A*fc(17. 6mg) 

fc. • 

X H NMR (400MHz, D 2 0) 1. 17 (d, 3H, J=6. 4Hz) , 2. 98 (dd, 1H, J=17. 0Hz, 9. 7Hz) , 

3.25(dd,lH, J=17.0Hz,8.6Hz), 3. 30-3. 36 (m, 1H) , 4. 08-4. 20 (in, 2H) , 

6. 54 (d, 1H, J=8. 7Hz) , 7. 47 (dd, 1H, J=8. 7Hz, 2. 1Hz) , 7. 81 (d, 1H, J=2. 1Hz) 



MMW 1 1 




$mffl2k®m\ZLX(5%6S)-3-(6-T%; \f V S?y-3HVW)-6-[(lR)-l-t Kndf 



10 



25 
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S/^/W]-7-^y-l-T1fk*V^n[3. 2. 0]^^ h-2-xy-2-*;^y®t b !) 
V&m.Z.V [(2,2-^^;V7 P n^/^^)^-^^]^^/V (5R,6S)-3-(6-T^ y fc° 
JJ v?^-3--f/W)-6-[(lR)-l-t: KP^iX^^;u]-7-^dry-l-T1f t* o [3.2.0] 
^.y h-2-oiy-2-*/^> h &#7t 6 

l H NMR (400MHz, CDC1 3 ) 1. 19 (s, 9H) , 1. 37 (d, 3H, J=6. 3Hz) , 3. 20-3. 27 (m, 3H) , 
4.20-4.31 (m,2H), 4.87(s,2H), 5. 81 (d, 1H, J=5. 5Hz), 5. 90 (d, 1H, J=5. 5Hz) , 
6.50(d, 1H, J=8.7Hz), 7.66-7.69 (m, 1H), 8. 10(s,lH) 



##0111 

TBDMSO 



X) 



H H 




2-T±?-^\i'y *Jy(l2g)%i&4k* ^^(lOOml) \Z.m%L,-40°CfcT bV^/^ 
T^.y (27. 6ml), bV * TA/ 9 S V/^b]) V J^irn /• ? yX7V-fc^~ b (26. 9ml) &1N 

, ^HLfCo r*l&:&fcy^l^(25Oral)^0U (2R,3R)-3-((lR)-l-{[tert- 

i5 ^/w(^^)^y^]^^M^^)-4-i-^y-2-rif^^/^ r±*r— b 
(28. 5 g ), H7 wb*£*^?v^^/^ft(i9. 7g) fcan*. o'c^t 2 4^ 
m^tfco settle*** saia^/nji-cfAw ufc. ^ajf ttffi 

(3S, 4R) -3- ( (1R) [tert-y^/W (S? y ^) V p A>] ^/V) -4- (2-^"^ 

20 y-2- fc° y ^-2-^f Accfyl") T W y (3. 27g) £r#fc„ 

l H NMR (400MHz, CDC1 3 ) 0.07(s,6H), 0.87(s,9H), 1. 26 (d, 3H, J=7. 1Hz) , 
2. 94 (dd, 1H, J=4. 6Hz, 2. 2Hz) , 3. 37 (dd, 1H, J=18. 0Hz, 10. 1Hz) , 3. 77 
(dd, 1H, J=18.0Hz,3.2Hz), 4. 08-4. 16 (m, 1H) , 4.20-4.26 (m, 1H), 6. 12(s,2H), 
7.49-7.54 (m, 1H), 7.85-7.90 (ra, 1H), 7.98-8.08 (m,lH), 8.65-8.71 (m, 1H) 
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Ilia) 

(3S, 4R) -3-( (1R) -1- { [tert-:/7vK v 5 ^ ?vu) :X P /P] -4- (2-** 

y-2- 1° p /i^?vu) (3. 27 g ) £ h/wc yKf$f$ u r 

5 p >v? p **f- b (i. 86 g ) /b^mm Ltc 0 mmzmm l 

XSb) 

I&a)©»aE«>&THF (100ml) fc^U 2,6-/^v'^(1.51g) > & 

10 jb^=^(1.03ml)SrJPx2B#^Jt^tfc o 7 -f h6iibfc!ft v fti!& 

Lfc 0 B»£, 1, (100ml) lefts* U 2 , 6-/1^^(1. 51g), 

h y 7 7 -Y ^(2. 46g) ^P^.60 e C^T10^Bgit^ Lfc, £tJ5&»fc£ifck 

15 

I*§c) 

I6b) &THF (30ml) £ft?# L> m (2. 66ml) , 1M-7 1 h 7 n-^f/I/Ty* 

= !?A7/>t'J K/THF^(16ml) Srto;i20ll#|WJ*#Lfc o R^{^^tK» 

20 ^^77^|:tWU TP/W (5R,6S)-6-[(lR)-l-fc KP^^^]-7-^-^ 
y-3-t°P 5?^-2->f /Wl-T1f P [3. 2. 0]^7* h-2-^y-2-*/^^^U- 

h (0. 29g) £*§fc„ 

l H NMR (400MHz , CDC1 3 ) 1. 38 (d, 3H, J=6. 3Hz) , 1. 74 (d, 1H, J=5. 0Hz), 



WO 03/089431 



PCT/JP03/04860 



3.31(dd, lH,J=6.8Hz, 3.0Hz), 3. 38-3. 47 (m, 2H), 4.27-4.35 (m,2H), 4.67-4.77 
(m,2H), 5.18-5.38 (m,2H), 5.83-5.97 (m,lH), 7.17-7.26 (m, 1H), 7.56-7.62 
(m, 1H), 7.62-7.68 (m, 1H), 8.55-8.60 (m, 1H) 



1 &<fctf#%M 2 t b-CT U M5R, 6S)-3-(6-^ ont'U W-Z-J 

/W)-6-[(lR)-l-t Yx2^y^jV\-l-ir^V-\-T^\f^^ n [3. 2. 0]^7° h-2-^ 

10 l H NMR (400MHz, CDC1 3 ) 1. 38 (d, 3H, J=6. 3Hz), 1. 85 (d, 1H, J=4. 7Hz), 

3.22-3.35(m,3H), 4.20-4.42 (m,2H), 4.63-4.75 (m,2H), 5.20-5.36 (m,2H), 
5.82-5.90 (m, 1H), 7.28-7.35 (m, 1H), 7.72-7.82 (m, 1H), 8.35-8.38 (m, 1H) 



0^Mim.U^m2tmmKLXT]}^ (5R,6S)-6-[(lR)-l-fc Kp^V^ 
M -3- {6- [ ( * S / ) 3) fc° U 5? >-3-J /H -7-^" 3r y-l-T if t*^ ^ 

n [3. 2. 0]-v/ h-2-^>--2-^/^>VU-- h *'&1t 0 
l H NMR (400MHz, CDC1 3 ) 1. 37 (d, 3H, J=6. 3Hz) , 1. 52 (d, 1H, J=6. 5Hz), 
20 2.31(br-s, 1H), 3.20-3.35 (m,3H), 4.20-4.32 (m,lH), 4.32-4.42 (m, 1H), 

4.58-4.77 (m,2H), 5.17-5.36 (m, 2H), 5.76-5.95 (m, 1H), 7.77-7.84 (m, 1H), 
8.15-8.19 (m, 1H), 8.50-8.54 (m, 1H) 
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IHALOC 



r s / m*A l o c m-z&m ufcf^ 1 &£v&>sm 2 1 mmx. lxt jj ^ 

5 (5R, 6S) -3- (6-{ [ (7 y /V^-^r V) #/W!?=./l/| T S / } fcT JJ /V 

)-6-[(lR)-l-fc Ko^^^]-7-^y-l-T1ftr^a [3.2.0]^h-2-^> 

l H NMR (400MHz, CDC1 3 ) 1. 38 (d, 3H, J=6. 3Hz), 1. 76 (d, 1H, J=4. 8Hz) , 3.17-3.30 
(m,3H), 4.21-4.39 (m^H), 4.62-4.80 (m,4H), 5.19-5.45 (m,4H), 5.79-6.08 
10 (m,2H), 7.67(br-s, 1H), 7.75-7.81 (m,lH), 7.95-8.01 (m, 1H), 8.27-8.33 (m, 1H) 



WO 03/089431 



WO 03/089431 




PCT/JP03/04860 




WO 03/089431 



PCT/JP03/04860 



30 




H 2 OCONMe 2 



! 2 OCONMo2 



WO 03/089431 



PCT/JP03/04860 



31 




WO 03/089431 PCT/JP03/04860 



32 




WO 03/089431 PCT/JP03/04860 



fco 2 R 



i~3 (omMr/^/^m'to r tt^jR^sfett^rttfjp*^? 

10 -NR 2 R\ -CONR 2 R\ -CSNR 2 R\ -OCONR 2 R\ -SO z NR 2 
R 3 N — NR Z S0 2 NR 2 R 3 t)L< {£— NR 2 CONR 2 R 3 ^gfi\ ^fcfiTk^S 

i\ S^TA -NR 2 R\ -CONR 2 R\ -CSNR 2 R\ -OCONR 2 R\ 
15 -S0 2 NR 2 R\ -NR 2 S0 2 NR 2 R 3 jo«kTJ«-NR 2 CONR 2 R 3 ^ej]l^$n 

20 R 2 jo<fctFR 3 ^-^^^oT^Jg^i:*^e^^tlTVNX t> 3 ftv^ L7M 
5£: 



WO 03/089431 



PCT/JP03/04860 



34 

— CHOC-(0) n -R 5 
i 4 II 
R O 

d**, RU-i7kmm*%tcMmT/\s*/uzi0i~r o R s tem&znx^xi>£.^i& 

3. Rfl^ 5t : 
— CHOC-(0) n -R 5 

l 4 II m 

R O 

[5£«K R\ R 6 fe«tT>*nfilt*52^{t5S*i:^aT-fc-5o] -e*$ft5£ 
10 4 . R 1 *s l - 1 Kn **/3- s f-j\'X*hZ>^j&& l~3 ©vvf tid»ia<t©*/i«' 

A -NR Z R\ -CONR 2 R\ -OCONR 2 R 3 fcL<(i-S0 2 NR 2 R 3 [ 

glT^^t^^^/V^s-'K #/M^V/K -NR 2 R\ -CONR 2 R\ -O 
CONR 2 R 3 fc U< tt- S0 2 NR 2 R 3 R 2 &<fctfR 3 tefjf#ll 1 fcfctfS** 

20 tmmx-bZoi frbmnzfozm&mxm&istitz&mT/i'*/uzmfri-m#m 
i ~ 4 © v ^^taife© # /w^ a Yb^#7 * t± * <o mmsh t vxft® $ ti 5 

LTWF* $ £ "f -3 ESI. 



WO 03/089431 



PCT/JP03/04860 



36 

1 0 . ft Jfcjf 1-7 (DV^tb/O^O^/W^^ -Mt<£« tcteZ<DmM& 
5 11. 1~7 OVN-f ^^iB<fe^^/W^<^^{k^^fcfi^<^E^a n p t 1 



INTERNATIONAL SEARCH REPORT 



International application No, 

PCT/JP03/04860 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 C07D477/00, A61K31/4439, 31/455, 31/5377, A61P31/04 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 C07D477/00, A61K31/4439, 31/455, 31/5377 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
CA(STN), REGISTRY (STN) , WPIDS(STN) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



X 



X 



X 



JP 4-273876 A (Merck & Co., Inc.)/ 
30 September, 1992 (30.09.92), 
Full text 
& EP 479574 A 

Guthikonda, Ravindra Nath; Cama, L.D.; Quesada, M. / 
Woods, M.F.; Salzmann, T.N.; Christensen, B.G., 
Structure-activity relationships in the 2-arylcar- 
bapenem series. Synthesis of l-methyl-2-arylcar- 
bapenems, Journal of Medicinal Chemistry (1987), 
30(5), 871-80 

Cama, L.D.; Wildonger, Kenneth J.; Guthikonda, 
Ravindranath; Ratcliffe, R.W.; Christensen, B . G. , . 
Total synthesis of thienamycin analogs-Ill. 
Syntheses of 2-aryl' and 2-heteroaryl analogs of 
thienamycin, Tetrahedron (1983), 39(15), 2531-49 



1,4-11 



1,4-11 



1,4-11 



| | Further documents are listed in the continuation of Box C. Q See patent family annex. 



"T' later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y* document of particular relevance; the claimed invention cannot be 
considered to Involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the an 
document member of the same patent family 



* Special categories of cited documents; 

"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international riling 

date 

"I? document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"O* document referring to an oral disclosure, use, exhibition or other 
means 

U P" document published prior to the international filing date but later 
than the priority date claimed 



Date of the actual completion of the international search 
14 May, 2003 (14.05.03) 



Date of mailing of the international search report 
10 June, 2003 (10.06.03) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Authorized officer 



Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1998) 



H6g£t|J!I£# PCT/JPO 3/0 4 8 6 0 



a. w&mtzmotm mwm^m u po ) 

Int. CI' C07D4 7 7/00, A 6 1 K3 1/4 4 3 9, 3 1/4 5 5, 3 1/5 37 7, A61P31/ 
04 



•aEt^rojbft/MWKft (HRHW^B (IPC) ) 

Int. CI 7 C07D4 77/00, A61K3 1/44 3 9, 3 1/45 5, 3 1/5 37 7 



CA'(STN) , REGISTRY (STN) , WPIDS (STN) 







S8jft©«$|g©#-£ 


X 


JP 4-2 7 3 8 7 6 A K ^> 
a-#w5 l S'K)1 99 2. 0 9. 3 0, & EP 
4 7 9 5 7 4 A 


1, 4-11 


X 


Guthikonda, Ravindra Nath; Cama, L. D. ; Quesada, M. ; Woods, 
M. F. ; Salzmann, T. N. ; Christensen, B. G. , Structure-act ivi 
ty relationships in the 2-arylcarbapenem series. Synthesis 
of l-methyl-2-arylcarbapenems, Journal of Medicinal Chemist 
ry (1987), 30(5), 871-80 


1,4-11 



Taj ftfcWg©*>«S:irsttfc<* H»tta«WP**t 
<b© 

tej m®&mn®v>mm*iiK<®fr?tb?>i>K mmame 
fLj ^^^tas^e-rs^xfiitfe©^©^ 



©B©«fc4*SE£*vfc:stffi 

©SBH©fcftC§l ffl-t* t © 
rxj #tc§iat©fe5X«-cfooT, a^3:m©^-e^w 

©^^M3i#8i4a**^i**.&*b5 %© 

tyj #p§ss©fe5Xa-efco-c, SKJftiteoiUi 

* o xm&m* ft V # A. ?>tv 5 t> © 
r&j isi-^^^ h7r ^ 



14. 05. 0 3 



BRH«tEtti!r©8&ia 



10.06.03 



B#@#fWT (I SA/J P) 
Sffi#-§-l 0 0-891 5 
Jl3»B 1 ff5BKlR*sB=Ta4#8-§- 



4P 



8 6 15 



«K#* 03-3581-1101 Alk 3492 



«PCT/ISA/2 10 ®2^) (1 9 98^7^) 



HK(±1I®## PCT/JP0 3/04 8 6 0 









X 


Cama, L. D- ; Wildonger, Kenneth J. ; Guthikonda, Ravindranath 
; Ratcliffe, R. W. ; Christensen, B. G. , Total synthesis of . 
thienamycin analogs - III. Syntheses of 2-aryl and 2-hetero 
aryl analogs of thienamycin, Tetrahedron (1983), 39(15), 253 
1-49 I 


1, 4-11 



HtStPCT/I SA/2 10 m2-<-i?<D&*) (l 9 9 8*F7j3) 



